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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S21264y, mean BMI 30) were compared to 122 right non-exposed control knees
(47 males, 75 females, age 55y, BMI 24) in this analysis. The non-exposed
age-gender-height adjusted distribution of the femur curvatures had
a small overlap with the TKR femur curvature (95% Sensitivity, 95% spec-
iﬁcity AUC¼0.99). The false discovery adjusted SPM analysis indicated that
94% of the TKR knees had signiﬁcant abnormal ﬂattening of the femur
bone (Figure 1). The largest prevalence of bone ﬂattening was located at
the central medial condyle, and on average affected 25% of the medial
condyle area whereas only 9% of the medial tibia was affected by signiﬁ-
cant bone abnormalities (9%) (Table 1).
Figure 1. Statistical Parametric Mapping (SMP) analysis of bone abnormalities. Left,
prevalence map of TKR bone abnormalities. Right, the non-exposed vs. TKR ROC curve
of the femur curvature.
Table 1: ROI analysis. Population means (Standard deviations) are shown for
the TKR and non-exposed groups with corresponding Adjusted ROC values. The
relative amount of abnormal bone shape is shown in the last column.
Conclusions:Bone curvature of end stage OA knees differs signiﬁcantly in
speciﬁc locations from non-OA knees with the most extensive differences
located in the central medial femur. Therefore, the presence of large bone
shape abnormalities in the central medial femurmay be a possible imaging
biomarker to predict the need for knee replacement.Mean change (mm) in the lateral (LFTC) and medial (MFTC) femorotibial compartme
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Purpose: Previous studies have shown that osteoarthritic (OA) knees with
medial radiographic joint space narrowing (JSN) display substantially
greater medial femorotibial cartilage loss than knees without medial JSN.
However, it is currently unclear, towhat extent uni-compartimental lateral
JSN is related to cartilage thickness loss in the lateral compartment, and
whether uni-compartmental lateral and medial JSN are associated with
the rate of cartilage loss in the opposite (not narrowed) compartment.
Further, we explored whether magnitudes of cartilage thinning are greater
in knees with lateral or in those with medial JSN.
Methods: Clinical and 3T MRI data of 1016 Osteoarthritis Initiative (OAI)
participants were analyzed. Public use central readings of baseline JSN
grades (OARSI atlas) were used to include knees with radiographic OA
(Kellgren & Lawrence grade 2), either without JSN (grade 0) or with
exclusively uni-compartimental JSN (grade 1). Segmentation of femo-
rotibial cartilage was performed with blinding to acquisition order. The
mean change (MC) in cartilage thickness (ThCtAB) was analyzed in both
femorotibial compartments (lateral/medial), and ordered value (OV) 1,
which represents the greatest rate of cartilage thickness loss among all 16
lateral and medial femorotibial subregions. Baseline to year 1 change was
assessed in 532 knees from 532 participants using coronal FLASH MRI (no
lateral/medial JSN: n¼99; lateral JSN grades 1/2/3: n¼36/44/18;medial JSN
grades 1/2/3: n¼178/117/40). Baseline to year 2 change was assessed in
484 knees of 484 participants using sagittal DESS MRI (no overlap with
FLASH sample; no lateral/medial JSN: n¼75; lateral JSN grades 1/2/3:
n¼34/56/2; medial JSN grades 1/2/3: n¼123/191/3). Two year change was
annualized for better comparison between samples. The rates of change
between strata were compared using Mann Whitney tests. Due to small
numbers with JSN grade 3, grades 2 and 3 were combined in the analysis.
Results: In knees with uni-compartimental lateral JSN (grade 1), change
in lateral compartment cartilage thickness was signiﬁcantly greater than in
knees without JSN (Table 1; FLASH: p¼2.8x10-4; DESS: p¼ 4.3x10-6). In
the DESS, but not the FLASH sample, change in lateral compartment
cartilage thickness was signiﬁcantly greater in knees with lateral JSN grade
2/3 than in those with grade 1 (Table 1; FLASH: p¼0.58; DESS: p¼0.016).
The change in cartilage thickness in the non-narrowed compartment did
not differ signiﬁcantly from the rates of change in knees without JSN in
either compartment (p0.27 for all comparisons). OV1, which includes
subregional measures from medial or lateral, displayed a signiﬁcantly
higher loss in knees with any (lateral or medial) JSN than in knees without
JSN (Lateral JSN: FLASH: p¼2.5x10-7;DESS: p¼3.9x10-5; medial JSN:
FLASH: p¼0.006; DESS: 1.2x10-5). The ipsi-compartimental rate of change
in cartilage thickness tended to be greater in knees with lateral than innt and OV1
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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S213those with medial JSN (Table 1), and OV1 was signiﬁcantly greater in knees
with lateral than medial JSN1 in the FLASH sample (p¼0.001).
Conclusions: Lateral uni-compartmental JSN is a strong predictor of
cartilage loss in the lateral (but notmedial) femorotibial compartment, and
medial uni-compartmental JSN is a strong predictor of cartilage loss in the
medial (but not lateral) femorotibial compartment. The rate of lateral
cartilage thickness loss in knees with lateral JSN was at least as great as
that of medial cartilage loss in knees with the same medial JSN grade. This
makes it attractive to enrich OA study populations with knees displaying
lateral JSN, also in view of greater generalizability of results and potential
treatment effects. In mixed cohorts with medial and lateral JSN, OV1
represents a uniform endpoint that can capture rates of change indepen-
dent of the location.
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ASSOCIATION OF FREQUENT KNEE BENDING ACTIVITY WITH FOCAL
KNEE LESIONS DETECTED WITH 3T MRI OVER A PERIOD OF 3 YEARS-
DATA FROM THE OSTEOARTHRITIS INITIATIVE
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Purpose: To evaluate the association of frequent knee bending activities
with the prevalence and progression of cartilage and meniscal abnor-
malities over a period of 3 years assessed with 3 Tesla (3T) MRI and to
determine the effect of frequent knee bending on the different compart-
ments of the knee.
Materials and Methods: We recruited 115 subjects without radiographic
knee osteoarthritis (OA) but with risk factors for OA from the Osteoarthritis
Initiative (OAI) database. The inclusion criteria were: (1) age 45-55 years
old, (2) body mass index (BMI) of 19-27 kg/m2, (3) Western Ontario and
McMaster University (WOMAC) pain score of zero at baseline. Cartilage
and meniscal abnormalities were graded on 3T MRI studies using the
Whole-Organ MRI Score (WORMS). A self-reported questionnaire of knee
bending activities (kneeling, squatting, stair climbing, and weight lifting)
was completed at the initial visit. Logistic regression was used to deter-
mine the association of frequent knee bending activity with cartilage and
meniscal abnormalities and odds ratios (OR) were calculated.
Results: Frequent knee bending activities were associated with an
increased risk of prevalent cartilage lesions (OR 3.63, 95%CI 1.39-9.52), in
particular in the patellofemoral compartment (OR 3.09, 95%CI 1.22-7.79).
The increase in risk associated with frequent knee bending was higher in
subjects involved in two or more knee bending activities. At 3-year follow-
up, individuals with frequent knee bending activities had higher
progression of cartilage (OR 4.12, 95%CI 1.27-13.36) and meniscal abnor-
malities (OR 4.34, 95%CI 1.16-16.32).
Conclusion: Frequent knee bending activities were associated with higher
prevalence and progression of knee cartilage lesions in asymptomatic
middle-aged subject, in particular at the patellofemoral compartment.ĂĂ
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Purpose: Although meniscal body extrusion is highly prevalent in knees
with tibiofemoral (TF) osteoarthritis (OA), there is limited knowledge of
the average values for meniscal extrusion in middle-aged and elderly
persons in the background population. Further, the associations with age,
sex, and body mass index (BMI) are largely unclear.
Methods: For this study, we used a sample of 1039 persons from Fra-
mingham, MA, USA. Subjects were aged 50-90 years and were drawn from
census tract data and random-digit telephone dialing. They were ambu-
latory and selection was not made on the basis of knee or other joint
problems. Using the coronal fat suppressed proton-density-weighted
images from 1.5-T system, one observer (FS) measured meniscal body
extrusion to the nearest millimeter (mm) in both themedial and the lateral
compartments of both knees however for this study we only analyzed
results for right knee. The measure was determined on the mid-coronal
slice, where the medial tibial spine was of maximal volume. The point of
reference for extrusionwas the tibial plateau osteochondral junction at the
joint margin excluding osteophytes. We excluded subjects where right
knee MR was missing, unreadable, or the medial or lateral meniscal body
was completely missing, i.e., no measure of meniscal extrusion could be
produced. Another reader (PA) graded all posterioanterior knee x-rays
obtained by weight-bearing ﬁxed-ﬂexion protocol according to the
Kellgren and Lawrence (KL) scale and a 3rd reader (ME) determined
meniscal integrity on MR. All readers were blinded to the other readings
and clinical data. First, we evaluated the mean medial and lateral meniscal
body extrusion, in men and women separately, stratiﬁed by KL grade (0-1
vs. 2), by age category (50-59, 60-69, and 70-90 years), or by body mass
index (BMI) (<25.0, 25.0-29.9 or 30.0+). Second, we stratiﬁed by TF OA
status and medial meniscal damage status. Third, using a multivariable
linear regression model stratiﬁed by TF OA status, we speciﬁcally tested
the association between medial meniscus body extrusion and age
(continuous), BMI (continuous), and meniscal damage (yes/no), in men
and women, respectively, with the value for medial meniscal body
extrusion as the dependent variable. All covariates were entered
simultaneously.
Results: The sample with measurable meniscal body extrusion in both
compartments of right knee (n¼954) consisted of 410 men, mean (SD) age
of 63 (8) years, and 544 womenmean (SD) age 62 (8) years. The mean (SD)
BMI was 28 (6) for men and 28 (4), for women, and 93% of both men and
womenwere Caucasians. The prevalence of TF OA in right knees was 13% in
